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In  congenital  hemolytic  icterus  (1)  and  in  pernicious  anemia  (2) 
splenectomy is followed by a  decrease of the elimination  of urobilin 
in the feces:  As this decrease is coincident with an improvement in 
the blood picture, it is genecally assumed that  the change in urobilin 
elimination  is due  to decreased destruction  of blood.  "It was in  the 
hope  of obtaining  definite  experimental  evidence  on  this  point  that 
the present investigation was undertaken.  Trypanosoma equiperdum 
has been employed to produce in dogs a continuous blood destruction 
which,  as it endures over long periods of time, may be considered as 
practically a  chronic experimental  anemia.  The  elimination  of uro- 
bilin has been studied both in the normal and splenectomized animal 
and in the anemic animal before and after splenectomy and treatment 
by arsenobenzol2 
RESULTS. 
By the method of Wilbur and Addis  (3) we could not demonstrate 
the presence of urobilin in the urine  of normal  or anemic dogs,  thus 
confirming the findings of these observers. 
In the feces of eleven normal dogs we found an elimination varying 
from 360 to 1,200 units per day: in five between 360 and 480; in four 
l For correlated studies, carried on at the same time and in connection with 
which the technique is described, the reader is referred to Krumbhaar,  E.  B., 
Experimental trypanosomiasis:  T. equiperdum infection in the dog, J. Infect. Dis., 
1918, xxii, 34.  Dubin,  H., and  Pearce, R. M., The  elimination of iron and its 
distribution  in the liver and spleen in experimental anemia.  II, J. Exp.  Med., 
1918, xxvii, 479. 
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between  600  and  960,  and  in  two  1,200.  The  last  would  appear, 
therefore, to be unusually high, and normal figures probably are be- 
TABLE  I. 
Urobilin Elimination  in Experimental  (Trypanosome)  Anemia. 
Blood picture.  Urobilin. 
"~  Remarks.  6  o  Z  Date.  "~  Red blood  Date of  ~ 
vm  ~  cells,  examination.  .~  ~  ~'~ 
1916 
Nov.  2  94  6,550,000 
"  7  72  5,220,000 
42  3,550,000 
48  4,980,000 
99  6,880,000 
92  6,340,000 
61  3,660,000 
56  3,900,000 
Nov. 28 
Dec.  5 
2  Nov. 11 
Dec.  6 
1917 
Jan.  8 
"  16 
1916 
3  Dec.  11 
1917 
Feb.  10! 
,,  131 
4  Feb.  1 ~ 
Feb.  21 
"  28 
1916 
Nov.  1-7  533  Nov. 1 and 17.  Infected. 
Dec.  5-7  1,440 
Nov. 21-23  960  Dec. 15.  Infected. 
1917 
Jan.  15-17  1,400 
1916 
94  6,520,000  Dec.  15-17  360  Jan. 23.  Infected. 
1917 
28  2,800,000  Feb.  8-10 
30  2,900,000 
1,440 
112  7,240,000  Feb.  3-5  1,200  Feb. 6.  Infected. 
65  4,310,000  Feb.  23-26  2,240 
68  4,700,000 
tween 360 and 960 with an average for all eleven observations of about 
600.  This  variation in  normal  dogs  makes  a  comparison with the 
anemic period a delicate matter, but there is no doubt that in individual 
dogs an increase of urobilin elimination occurs in the period of anemia. 
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The  administration  of  a  trypanocide,  arsenobenzol,  2 during  the 
period of anemia, if it brings about the temporary disappearance of 
TABLE  II. 
Urobilin Elimination  in Experimental (Trypanosome)  Anemia  in Animals  Treated 
with Arsenobenzol. 
w 
6 
7 
Blood picture. 
Date.  .o 
1917 
1  Feb. 
2  Feb.  ~  4 
3  Mar,  3 
"  ]0 
"  ]7 
May  1 
1 ]Apr.  ,1 
May  5 
May 22 
"  26 
"  29 
i  June  5 
Apr.  21 
May  5 
May 22 
"  26 
"  29 
Urobilin. 
Red blood 
celia. 
1  11:  7,430,000 
3{  2,810,000 
6~  4,290,000 
5l  5,310,000 
7~  5,270,000 
4{  4,000,000 
9~ 
65 
30 
55 
92 
65 
40 
36 
54 
Date of 
examination. 
1917 
Feb.  3-5 
Feb.  25-27 
Mar.  5-7 
7,330,000  Apr.  19-21 
4,540,000  May  5-7 
3,520,000  May 26-28 
2,870,000 
3,000,000 
3,690,000 
7,580,000  Apr.  19-21 
5,560,000  May  5-7 
4,400,000  May 26-28 
3,770,000 
3,540,000 
[,200 
.~,400 
960 
480 
980 
1,200 
860 
1,820 
Remarks. 
Feb. 6.  Infected. 
Feb. 29, Mar. I and 2.  Salvar- 
san given.  Trypanosomes dis- 
appear.  Marked  improve- 
ment.  Apr.  21.  Trypano- 
somes reappear.  May 6. Died. 
Apr. 22.  Infected. 
May  16,  17,  18,  21,  and  24. 
Salvarsan  given.  Trypano- 
somes disappear. 
Apr. 22.  Infected. 
2,400 ]May  16,  17,  18,  21,  and  22. 
I  Salvarsan  given.  Trypano- 
somes disappear. 
trypanosomes from the blood and an improvement in the blood pic- 
ture, is accompanied  (Table  II,  Dog 5) by a lessened elimination of 
urobilin; thus Dog 5 showed an elimination of 1,200 units of urobilin 
2 Furnished  by  the  Dermatological  Research  Laboratories  of  the  Polyclinic 
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per day before infection,  2,400 units per day at the height  of the  in- 
fection,  and  only  960  units  per  day  after  receiving  arsenobenzol. 
On  the  other  hand,  when  the  blood picture  does not  improve under 
this treatment (Table II, Dogs 6 and 7) the high elimination of urobilin 
continues. 
TABLE  III. 
Urobilin Elimination  a(ter Splenectomy. 
]-d 
1 
1 
2 
2 
10 
D 
2 
3 
Blood  picture.  Urobilin. 
Date.  o 
1916 
Nov. 11  105] 
Dec. 4  1041 
1917 
Jan.  10  107[ 
"  24  1101 
"  27  117 
Feb.  7 106 
"  14  104 
"  20  94 
Jan.  10  92 
,,  20j96 
Feb.  7  92 
"  14  88 
"  20  90 
~ar. 27  81 
Red  blood  Date of 
calls,  examination. 
i  1916 
~,100,000  Nov. 21-23 
?,480,000  ~  Dec.  5-7 
1917 
7,400,000  Jan.  15-17 
7,700,000 
9,570,000 
6,600,000  Feb.  8-10 
7,050,000 
6,910,000  "  17-19 
6,900,000  Jan.  15-17 
7,200,000 
6,520,000  Feb.  8-10 
6,410,000 
6,620,000  "  17-19 
5,320,000  Mar. 28-30 
48G 
600 
60G 
,40~ 
,400! 
3601 
480 
600 
6001 
Remarks. 
Nov. 27.  Splenectomized. 
Jan. 22.  Splenectomized. 
Jan. 22.  Splenectomized. 
Splenectomy  3  in  the  normal  dog  causes  an  increase,  of  varying 
degree, in the elimination of urob!lin  (Table III).  This change may 
bear  some  relation  to  the  anemia  usually  seen  after  splenectomy. 
All  operations involving the  removal of the  spleen  were  done under ether 
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That  splenectomy  in  the  course of the infection has no influence  on 
the course of the anemia or upon the elimination of urobilin is shown 
in Table IV. 
TABLE IV. 
Elimination  of Urobilin in Experimental (Trypanosome) Anemia with Splenectomy 
in the Course of Anemia. 
Blood picture,  t  Urobilin. 
o  -d  Date  -~  Red blood  Da"  f  "~ ~  Remarks. 
~,o  ~,  cel,s  ,  ~am~',~°oo I~-~l 
~  ~  /  1916  ~"  1916 
11  1  Nov.  2  991 7,280,000 {Nov.  1-7  533  Nov. 1.  Infected. 
"  682[6,240,000  / 
2  Nov. 28  45  / 3,600,000 [  [  [Dec. 13.  Splenectomized. 
[  Dec.  4  __~_~[3,680,000~Dec. 5-7  [2,880 I 
--I--  ~  -]-  |  1917  I 
,~ t  ~  ~  ~  ,®i ~,~,0,000  ~v~  ~-2~  f  "°/~  2~  ~n~c~e~ 
-  -  ( 60 /  2  May  5  60 3,880,000 
t3 IM~y 19  26 3,460,000 May 24-26  [  "  26  23 2,610,000  [  [  [ l'440[M27Y.  22" 
Splenectomized.  May 
Died. 
SUMMARY. 
1.  The output of urobilin is increased in experimental trypanosome 
anemia presumably as a  result of the increased  blood destruction. 
2.  The  administration Of salvarsan  (arsenobenzol)  during the  ane- 
mic  period,  if  it  checks  the  blood  destructibn,  reduces  the  urobilin 
elimination,  but this  result  does not follow  unless  the  blood picture 
improves. 
3.  Following splenectomy in the normal dog an increase in the uro- 
bilin elimination of varying degree occurs, the significance  of which is 
doubtful. 
4.  Splenectomy  during the period  of anemia  does not cause  a  de- 
crease in urobilin elimination. 318  UROBILIN ELIMINATION 
The experiments support the view that the elimination of  urobilin 
may be considered as an index of blood destruction, but they do not 
explain the decrease in the elimination  occurring  in man  in  certain 
forms of hemolytic anemia following splenectomy. 
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